Coagulase negative staphylococci are skin commensals and are generally disregarded as contaminants in clinical specimens. Repeated isolation of coagulase negative staphylococci in blood cultures should warrant a species identification to recognize unusually virulent organisms that demand aggressive treatment, such as Staphylococcus lugdunensis. Staphylococcus lugdunensis is known to cause a wide variety of infections, including a predominant left-sided endocarditis. We report a rare case of native tricuspid valve Staphylococcus lugdunensis endocarditis in a non-intravenous drug user and include a brief literature review.
INTRODUCTION
Coagulase negative staphylococci (CNS) are normal skin flora that cause a wide variety of clinical infections. They are generally disregarded as contaminants in clinical specimens. Repeated isolation of coagulase negative staphylococci in blood cultures should warrant a species identification to recognize unusually virulent organisms that demand aggressive treatment, such as Staphylococcus lugdunensis (S. lugdunensis). S. lugdunensis is has been reported to cause central nervous system infections, abscesses, wound infections, joint infections, and endocarditis. [1] [2] [3] We report a rare case of native tricuspid valve S. lugdunensis endocarditis in a non-intravenous drug user and include a brief literature review.
CASE PRESENTATION
A 46-year-old white man was transferred to our hospital after presenting to an outside facility with nausea, vomiting, loss of appetite, bilateral leg swelling and intermittent low-grade fevers for two weeks. He had several previous hospitalizations at our facility, with multiple exploratory laparotomies for blunt abdominal trauma sustained during a motor vehicle accident. His clinical course was complicated by a ventral hernia mesh infection that led to an enterocutaneous fistula. He became dependent on parenteral nutrition administered via a peripherally inserted central catheter (PICC). From his previous hospital admissions, he had a total of eight (four sets of two) blood cultures positive for CNS. Two of the positive cultures were drawn from the PICC line. He was treated with vancomycin and PICC lines were removed on three separate occasions.
Once the blood cultures identified CNS, the organisms were considered contaminants and antibiotics were discontinued. At the outside hospital, he was febrile (104.7 F), tachycardic (152 beats per minute) and hypotensive (95/56 mmHg). He was hydrated with intravenous fluids and was transferred to our facility. Upon arrival to our ED for his current admission, he was hypothermic at 95.4 F and persistently hypotensive (86/59 mmHg). Physical exam revealed a well healing abdominal incision and bilateral lower extremity pitting edema. White blood cell count was 6,000/mm 3 with 6% immature neutrophils. Vancomycin was started empirically because of the prior knowledge of blood cultures containing CNS. The number of previous positive cultures raised the concern that this was not a contaminant. Shortly after admission (day 2), blood cultures returned positive for CNS. This prompted a transthoracic echocardiogram. Echocardiogram showed multiple vegetations on the tricuspid valve with the largest being 2.6 cm X 1.9 cm (Fig. 1) . Vancomycin was continued with a consideration for surgical intervention of the tricuspid valve in the near future. While being treated, he developed a new onset dry cough. A chest x-ray was performed that showed right lung perihilar and lower lobe infiltrate. In addition a left upper lobe nodule measuring 14 mm was noted. To further delineate these lesions, a computerized tomography scan of the chest was performed that showed multiple, bilateral, ill-defined, 1.0-to-2.0 cm pulmonary opacities suggestive of septic emboli ( Fig. 2a and b) .
Species identification was performed at this time, and the organism was identified as S. lugdunensis (day 9). Based on sensitivities, vancomycin was switched to nafcillin, after which he started to defervesce. Repeat blood cultures showed no growth. Tricuspid valve replacement was subsequently performed. Nafcillin was administered via a PICC line for a total of 4 weeks with good clinical response.
DISCUSSION
S. lugdunensis is an unusually virulent coagulase-negative staphylococcus that was first reported by Frenet et al. in 1988. It was isolated in a Lyon, France, where it derives its name.
S. lugdunensis has been increasingly recognized as an emerging infection, causing both community-acquired and nosocomial infections. 1 CNS are considered normal inhabitants of the skin. 4 The most common CNS species identified to cause human infections include S. epidermidis, S. hemolyticus, S. saprophyticus, and S. lugdunensis. CNS are generally deemed as contaminants in clinical specimens, but recurrent blood cultures for CNS should raise the suspicion of a pathogenic organism such as S. lugdunensis. Unlike other CNS, S. lugdunensis infections resemble Staphylococcus aureus infections in terms of virulence, tissue destruction and clinical course. Early identification and treatment of S. lugdunensis is important because of its unusual virulence. 5 In addition, S.
lugdunensis is rarely a clinical specimen contaminant, and its isolation warrants further investigation. 6 
CLINICAL FEATURES OF S. LUGDUNENSIS INFECTION
S. lugdunensis is a part of the resident flora of the human skin, particularly in the perineum and the breast. 7 It has been associated with a wide variety of infections, including skin and soft tissue infections, 3 Endocarditis is the one of the most devastating complications of an S. lugdunensis infection. In contrast to other CNS having a subacute or indolent presentation, S. lugdunensis has a fulminant course similar to S. aureus endocarditis with frequent complications (60%). Anguera et al. in their review of 69 patients noted heart failure (45%), periannular abscess (19%), and systemic embolization (30%) to be the common complications. 3 S. lugdunensis predominantly causes native valve endocarditis (77%), as opposed to other CNS that tend to infect prosthetic valves. 3, 7 It has a predilection to involve the left-sided valves in the following order: mitral valve (49%), aortic valves (26%) and both mitral and aortic valves (17%). 7 Ours is an unusual case of tricuspid valve endocarditis. Very few cases involving the right side of the heart have been described in the literature. Vegetations caused by S. lugdunensis tend to be large 11 and prone to embolization. Van Hoovels et al. in their literature review of 48 cases of S. lugdunensis endocarditis found that most patients (74%) have an acute presentation with symptoms of less than 3 weeks' duration. 11 Seenivasan and Yu 7 in their review of 47 patients with S. lugdunensis endocarditis in 2003 report 54 years as the mean age at diagnosis with 66% being males. Among the patients with a known portal of entry, perineal skin is one of the common sites of entry. Procedures that involve a femoral approach, such as cardiac catheterization, femoral popliteal bypass, and pacemaker insertion, may be at a higher risk of S. lugdunensis bacteremia and endocarditis. 7, 12, 13 Although S. lugdunensis is susceptible to most antibiotics, including beta-lactams, in-vitro, medical therapy alone is rarely successful. Most patients require some form of surgical intervention. In a review of 69 patients, 51% with native valve endocarditis and 55% with prosthetic valve mortality risk from medical therapy alone is higher compared to combined medical-surgical therapy. A recent analysis of the treatment strategies for native valve S. lugdunensis endocarditis revealed that the mortality risk was 3.1 times higher for those patients that received only medical therapy.
14 With the implementation of combined medical-surgical therapy, the mortality rate associated with S. lugdunensis endocarditis appears to be on the decline. Vandenesch et al. reviewed 20 patients of S. lugdunensis endocarditis in 1993 and reported a mortality rate of 70%. 15 However, in the 28 cases identified by
Seenivasan and Yu in 2003, they reported a lower mortality of 18%. 7 It has been speculated that this decline could also be due to early detection of complicated endocarditis as a result of higher sensitivity of modern noninvasive imaging techniques, there by prompting early surgical intervention.
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CONCLUSION
Infections due to CNS are common and are on the rise with increasing use of intravenous catheters. They are generally regarded as contaminants in clinical specimens. Our case emphasizes the fact that repeated positive cultures for CNS demand attention and further investigation. It should prompt a species level identification of the organism to recognize virulent strains such as S. lugdunensis. Identification of S. lugdunensis together with knowledge of the organism's natural history are extremely important preconditions for successful management of affected patients.
Key Points
Repeated positive cultures of coagulase negative staphylococcus (CNS) demand attention and species identification S.lugdunensis is an aggressive CNS, with virulence similar to S.aureus. S.lugdunensis causes a predominant left sided endocarditis Combined medical-surgical therapy is effective
